From the Ist Department of Internal Medicine, University
School of Medicine Debrecen, Hungary (Received for publication, June 21, 1965) The inactivation of vasopressin by heart as well as skeletal muscle was investigated in in vitro experiments. Heart muscle can inactivate vasopressin while skeletal muscle only binds some vasopressin.
The mechanism of vasopres sin inactivation was studied by heat treatment, by determining pH optimum and by time-dependency studies. The inactivation of vasopressin by heart muscle proved to be an active process.
The possible role of this phenomenon in coronary vasospasm and in coronary diseases is discussed.
Because of the frequency of coronary diseases every factor causing dilatation 1. The intravenous rat technique of Ginsburg and Heller6 with the modifica tion,; not only a jugular vein but also the bladder was cannulated on the day before the experiment. We used the special cannulae of Hunter et al. 18 which Dr. Hunter kindly put at our disposal. Urine volumes were read at 5 min intervals. The water load was kept at 6 to 8% of the body weight. Each assay consisted of the intravenous injection of four doses, two of the standard and two of the test material. Each extract was assayed simultaneously on several rats. The volumes injected were always the same for standard and unknown (0.3 to 0.4 ml). The antidiuretic effect of each dose was calculated in terms of % antidiuresis as discribed by Ginsburg6 with the difference that 5 min collecting periods were used. (Percentage antidiuresis=[(V1-V2)/V1]X100, where V1=rate of urine secre tion during 10 min before the injection of test material, and V2=rate of urine secretion during 10 min after the injection.)
2. In order to get a large number of results suitable for statistical analysis, the experiments were also carried out by the intraperitoneal technique of Birnie et al. 3 Male albino rats (150 to 180 g) were hydrated by gastric tube three times with 5 ml/100 g body weight of water. After the third dose the volume of urine collected is measured and the test material is injected i.p. (10 to 15 mU of Pitres sin or physiologic saline as control). During the following 90 min urine is collected again. The water diuresis of the animals is calculated, e.g., the animal had been given a total of 27 ml of water. Of this, it had excreted 14.8 ml before the test substance was injected. Of this it had excreted 14.8 ml before the test material injected. This means, that 27-14.8=12.2 ml of water were retained. During the following 90 minutes 5.8 ml were excreted. The diuresis was then 5.8X100/12.2=47.5 per cent. Quantitative relations: Because of the different sensitivity of our two assay methods, different amounts of vasopressin were used for each method: In the intravenous method 10 mU of vasopressin was suspended in 20 ml of 0.9% saline containing 1 a of tissue. From this, 0.2 ml was injected into the test rats.
In the Birnie test 5 to 15 mU of vasopressin result in a strong antidiuresis.
Therefore 300 mU of vasopressin was added to 20 ml of saline solution containing A second test, the effect of pH on the disappearence rate of vasopressin, was performed by using phosphate buffer, from 5.6 to 8.2 pH. The tissues were incubated with vasopressin dissolved in the various buffers, and after centrifugation the resultant supernatant solution was adjusted to pH 7.0 immediately before injection into the rats.
Time-dependency studies were also performed to confirm the enzymatic nature of the process under study. Fresh preparations of skeletal and heart muscle were incubated for 1.20, 40, 60 and 90 minutes intervals.
RESULTS
The inactivation of vasopressin by heart and skeletal muscle is indicated by the data presented in Fig. 1 The same was revealed by the intravenous method (Fig. 2) . The antidiuresis in % with the supernatants of heart muscle is smaller than with that of skeletal muscle.
The statistical evaluation of our data is given in Table I . Both the Wilcoxon and the Student tests were employed. There proved to be a significant devia tion between heart and skeletal muscle at a level of significance of 0.01. Prior heat denaturation of the heart tissue resulted in a decrease in the amount of vasopressin eliminated during the incubation procedure. There was no difference in water excretion between the rats receiving supernatant from the unheated skeletal muscle-vasopressin and those receiving the supernatant from the preheated skeletal muscle-vasopressin incubation mixture.
Since the heat treat ment lowered the inactivating capacity of the heart muscle, it was assumed that the mechanism of inactivation incorporated some enzyme-dependent activity.
Further proof for this contention was obtained by repeating the experiments at different pH levels (Fig. 3) . The pH maximum for the elimination of vasopres sin by heart muscle was found to be at pH 6.8. On the contrary the change in pH did not influence the ability of skeletal muscle to remove vasopressin.
During the first minute of the time-dependency studies there was a decrease in vasopressin activity with both heart and skeletal muscle (Fig. 4) . Subsequently there was a gradual semilogarithmic decrease in vasopressin activity in the supernatant sulutions obtained from the heart suspensions . No further elimina tion was observed in the supernatant solution of skeletal muscle . 
